Objective: It is known that patients with multiple sclerosis have a high incidence of headache. Although there is increasing evidence to suggest that periaqueductal gray matter (PAG) plays a role in the pathophysiology of migraine headache, it is not known whether the type of headache may be a predictor of a MS relapse.
INTRODUCTION
Multiple sclerosis (MS) is a chronic demyelinating disease of unknown etiology which is characterized by relapses and predominantly affects women in the second or the third decade of life. MS relapses may occur with visual disturbances, motor and sensory involvement, or cerebellar or spinal involvement. Initial and relapse symptoms of MS may include acute brachial pain, sore throat, hypoglossal nerve palsy, epileptic seizures, and headache. It is known that headache is very common in patients with MS [1, 2, 3] . However, there are few studies evaluating headache as a presenting symptom or a predictor of a MS attack [4] . MS lesions, particularly those found in the brainstem have been reported to be more commonly associated with migraine-type headaches [5] . Idiopathic stabbing headache is a repetitive, sharp pain with a short duration. There are no data in literature to suggest that, stabbing headache may be a predictor of a MS relapse and little is known on the coexistence of stabbing headache and MS. In this study, we aimed to investigate the frequency and subtypes of headache in patients with MS and to determine whether stabbing headache predicts a MS relapse.
PATIENTS AND METHODS
The study sample consisted of 100 patients who were referred to and followed at the Multiple www.jceionline.org Sclerosis Ambulatory Clinic of the Neurology Department at Ankara Research and Training Hospital. Patients were enrolled consecutively, and symptoms were evaluated via interviews. The study was approved by the Ethics Committee of our hospital. The study inclusion criteria of patients attending to the specific ambulatory clinic for multiple sclerosis were as follows:
1. Providing written informed consent before participating in the study 2. Verified diagnosis of MS 3. Sufficient cognitive ability to answer questions Revised McDonald criteria were used for the diagnosis of MS. Functional disability scores of MS patients were calculated using the Kurtzke Expanded Disability Status Scale (EDSS). The Mini-Mental test was used for cognitive evaluation of the patients. Headache types were identified according to the criteria of the international headache society (HIS). The aims of this study were to determine headache prevalence and the most common types of headache in MS patients to explore the relationship between headache type and plaque localization and to investigate the co-existence of headache and MS attack. Furthermore, we aimed to investigate average disease duration in MS patients and to determine correlation between EDSS scores and MS duration, and to determine MS subtypes and the relationship between these subtypes and EDSS scores for these subtypes. Based on neuroimaging study results of the patients, distribution of plaque localizations were identified. Distribution of drugs used for the treatment of MS was also investigated.
Consequently, two separate forms were generate. The first one was a headache form used for collecting the following data: age, gender, marital status, the time of onset of pain, frequency and duration of pain, daily and seasonal periodicity, localization, characteristics of pain, intensity, accompanying and triggering symptoms, migraine aura and its characteristics, effects of pain on quality of life, therapies for attacks and for prophylaxis, type and amount of analgesic used, previous diagnosis and treatments, concurrent systemic illnesses, pain characteristics during childhood, neurological examination, neuroimaging data, and response to therapy at follow-up. The second form (MS and headache questionnaire) was used to obtain the following data in addition to the first form: MS type and duration, localization of MR lesions, previous and ongoing MS therapy, cognitive status, the association of MS relapse with headache, EDSS scores. After completion of both forms, the responses to questions were re-evaluated by a specialist physician from the MS-specific ambulatory clinic. Both the patients experiencing a MS attack and the patients in remission were asked about previous attacks and its temporal relationship with headache retrospectively.
Statistical Analysis SPSS 13 (Statistical Package for Social Sciences) was used for statistical analyses. Comparisons between independent groups were performed by using the Student's t-test. Relationship between different variables was tested using parametric and non-parametric correlation tests and Chi-square test. The statistical significance level was set at 0.05.
RESULTS
Newly or previously diagnosed MS patients (n=100) were included to the study. The study sample (mean age ± SD, 33.9±9.0 years) consisted of 68 females and 32 males. Of the patients, 68 (68%) had headache, whereas 32 (32%) were free of headache. Headache-positive group consisted of 19 (27.9%) males and 49 (72.1%) females. The mean disease duration was 5.7±4.1 years. A statistically significant association was found between MS duration and EDSS scores (p<0.001) and age (p=0.001). MS subtypes were as follows: relapsing-remitting MS (78%), primary progressive MS (12%), secondary progressive (MS 7%), progressive relapsing MS (2%). The diagnosis of patients in the headachepositive group was relapsing-remitting MS in 75%, primary progressive MS in 9%, secondary progressive MS in 6%, and progressive relapsing MS in 2% of the patients. Statistically significant associations were found between the MS subtype and cognitive failure, treatment medication and EDSS scores (p<0.001).
According to neuroimaging studies of the brain and spinal cord, distribution of lesion localizations were as follows: only cortical lesions in 34 patients (34%), cortical and brainstem lesions in 43 patients (43%), cortical + brainstem + spinal cord lesions in 21 patients (21%) and cortical + spinal cord lesions in 2 patients (2%). A chi-square test performed for all MS patients showed a statistically significant association between headache types and plaque localizations (p<0.001). Fifty-one headache-positive Relapsing-remitting MS (RRMS) patients showed plaque localizations as only cortical lesion in 18 patients (35.3%), cortical and brainstem lesions in 22 patients (43.1%) and cortical + brainstem + spinal cord lesions in 11 patients (21.6%). In RRMS patients, there was no significant association between headache types and plaque localizations (p>0.05). In 9 primary progressive MS patients, plaque localizations were cortical and brainstem in 6 patients (66.7%) and cortical + brainstem + spinal cord in 3 patients (33.3%). Treatment modalities in the study patients were as follows: pulse treatment in 68%, interferon in 20%, immunosuppressive agents in 3%, and combined therapy in 9% of the patients. MiniMental State Examination (MMSE) results demonstrated cognitive impairment in 92% of the patients (MMSE<24) whereas 8% of the patients were intact. Cognitive impairment was significantly correlated with EDSS scores (p=0.001). Higher EDSS scores indicated more severe cognitive impairment in MS patients. There were no significant associations between cognitive impairment and MS duration (p>0.05), age (p>0.05) and gender (p>0.05). Mean EDSS score was 2.26±2.23 in study group and 2.3±2.36 in the headache-positive group. There were positive relationships between EDSS scores and MS duration (p=0.00), cognitive impairment (p=0.00), and age (p<0.001). EDSS scores showed no statistically significant association with gender (p>0.05). Sixtyeight percent of the patients had symptoms of headache, whereas 32% did not have any type of headache. In headache-positive participants, the frequency distribution of headache types was:
Copyright © JCEI / Journal of Clinical and Experimental Investigations 2017 | www.jceionline.org TTH 16%, migraine 14%, primary stabbing headache 11% (PSB), TTH+ migraine 8%, PSB+ migraine 6%, medication overuse headache 6%, medication overuse headache+ migraine 2%, paroxysmal hemicrania 2%, cervicogenic headache 1%, chronic TTH 1%, unclassified 1%. There was a statistically significant positive correlation between the existence of headache and the occurrence of MS relapse (p<0.001), however, there was not any significant correlation between the occurrence of headache and MS duration (p>0.05) nor between headache types and MS types (p>0.05). Clinically, all headache-positive MS patients (n=68) were distributed as RR 75%, RP 13.2%, SP 8.8%, PR 2.9%. When we examined headache types according to the clinical MS subtypes, we found that there was an interesting distribution of headache in RRMS group. The number of patients in this group was 51, and headache subtypes in this group included TTH (23.5%, n=12), migraine (19.6%, n=10), PSH (19.6%, n=10), TTH+PSH (11.8%,n=6), medication overuse headache (9.8%, n=5), PSB+ migraine (7.8%, n=4), medication overuse headache+ migraine (3.9%, n=2), cervicogenic headache (2.0%, n=1) and unclassified (2.0%, n=1). In RRMS patients, there was no significant correlation between headache types and MS plaque localizations (p>0.05).
The types of headache among 9 patients diagnosed with primary progressive MS were TTH (22.2%, n=2), migraine (22.2%, n=2), PSB (22.2%, n=2), paroxysmal hemicrania (22.2%, n=2), and chronic TTH (11.1%, n=1).
Thirteen percent of MS patients presented with headache and all of them were relapsing at the time of headache (n=13). These patients either reported a new type of headache or worsening of an existing headache. There was a statistically significant positive correlation between the timing of headache and MS attack (p<0.001). Headache episode (exacerbation of existing headache or a new type of headache) and MS relapse occurred simultaneously in 23.6% (n=12) of 51 RRMS patients, whereas in the remaining 76.4% (n=39) of patients there was no relationship between MS relapse and headache episode. It was found that 19.1% (n=13) of the patients with headache were having a MS relapse at the same time. The remaining 80.9% did not show this temporal relationship.
In RRMS patients, headache types occurring during an MS relapse included PSH (66.7%, n=8), TTH+PSH (16.7%, n=2), PSH+ migraine (8.3%, n=1), and TTH (8.3%, n=1). We found a positive association between the type of headache and MS attack (p<0.001). A summary of the headache types during MS relapse, together with clinical and neurological/radiological findings are presented in Table 1 . Treatments for headache included NSAIDs in 36.76% (n=25), antidepressants in 36.76% (n=25), antiepileptic drugs in 13.23% (n=9), tryptans in 8.82% (n=6) and indomethacin in 4.41% (n=3) of the patients. When all study patients were evaluated, 60% of the patients had no psychological disorder, while 36% had depression, 3% had bipolar disorder, and 1% had psychotic symptoms. On the other hand, 41.2% of RRMS patients had (n=22) depression, 2% (n=1) had bipolar disorder, and 2% (n=1) had psychotic symptoms. Fifty-four percent of the patients (n=28) did not have any psychiatric disorder. Of the PPMS patients, 66.7% (n=6) had no psychiatric illness, whereas 33.3% (n=3) showed depressive symptoms.
DISCUSSION
MS is two to three times more common in women than in men [1] . In our study group, 68% of the patients were female and 32% were male, giving a female/male ratio of 2.1. In the headache-positive group, 27.9% of the patients were male and 49% were female with an approximate female/male ratio of 2.5.
The mean age was 33.9±9.0 years in the study sample and 33.5±8.6 years in headache-positive patients. The mean MS duration was 5.7±4.2 years in the study sample and 5.8±4.4 years in the headache-positive patients. Patients were in the second or third decade of life, which is consistent with literature [6] . Most common MS types were relapsing-remitting (85%), primary progressive (10%), progressive relapsing (4%), and secondary progressive (1%) [6] .
The distribution of the MS types was as follows: RR (78%), PP MS (12%), SP MS (7%), PR MS (2%). Our findings were consistent with those reported in previous studies.
Most common localizations of MS plaques were the cortex and brainstem [7] . Previous studies reported that migraine prevalence is high in MS patients with brainstem demyelinating plaques in the red nucleus [8, 9] .
When the whole study patients were evaluated, the most common plaque localizations were cortex (35.3%) and cortex plus brainstem (43.1%). Among headache-positive MS patients, there were 31 (45.6%) patients with cortical and brainstem lesions, 20 (29.4%) patients with cortical lesions, 16 (23.5%) patients with cortical plus brainstem and spinal cord lesions and 1 (1.5%) patient with spinal cord and cortical lesions. These results are correlated with previous findings.
Plaque distribution in RRMS subtype was as follows: 18 patients (35.3%) with cortical lesions, 22 patients (43.1%) with cortical and brainstem lesions, and 11 patients (21.6%) with cortical + brainstem + spinal cord lesions. In RRMS patients, we could not find any significant association between headache types and plaque localizations (p>0.05). Plaque localization distribution in 9 patients with primary progressive MS diagnosis was cortical and brainstem lesions in 6 patients (66.7%), and cortical + brainstem + spinal cord lesions in 3 patients (33.3%). Although we could not identify findings from other studies for a direct comparison, it has been demonstrated in several studies that particularly demyelinating plaques located in the red nucleus, periaqueductal grey matter, and substantia nigra lead to migraine type headache [8, 9] .
The reported prevalence of cognitive dysfunction is around 5% during the initial period of MS and increases at the later stages and it was 8% in our study sample [10] .
The mean EDSS score was 2.26±2.23 for all patients and 2.3±2.36 in headache-positive group. There were statistically significant positive correlations between EDSS scores and MS duration (p<0.001), cognitive impairment (p<0.001), and age (p<0.001). EDSS scores were not significantly correlated with gender (p>0.05). Previous studies reported a mean EDSS score of 2.5-3.4 in headache-positive MS patients [11] .
In terms of comorbid psychological disorders, depression and emotional disorders are particularly common in MS [12, 13] . In our study sample, 36% of all MS patients had depression, 3% had bipolar disorder, and 1% had psychotic disorder.
In a study by Gee et al., the most common types of headache in MS patients were migraine-like headache (61.7%), tensiontype headache (25.3%) and tension-type headache coexisting with migraine (13%) and overall prevalence of headache was estimated at (55.6%) [8] . D' Amico, et al. reported an overall headache prevalence of 57.7% among MS patients which included tension-type headache (31.9%), migraine (25.0%), unclassified headache (8.6%) and cluster headache (0.8%) [11] . In the present study, the prevalence of headache was 68%, which was higher than average prevalence figures reported in other studies. In our study, migraine alone had a prevalence of 14% and total prevalence of mixed headache including other headaches such as migraine was 22%. Tension type headache occurred at a frequency of 16% and considering mixed headaches including TTH, the total TTH prevalence was 26%. These figures are lower than those reported in literature. In our study, PSH alone occurred at a rate of 11% but coexisted with migraine and TTH in 19% of patients. The high prevalence of PSH either alone or together with other types of headache as observed in this study is a remarkable finding.
In addition, there are published papers on migraine comorbidity in MS patients, and headache may occur during MS relapses. However, a definite comorbidity rate has not been reported in literature [15] [16] [17] [18] . Another striking finding of our study was that the presenting symptom was headache in 13% of the patients diagnosed with MS according to the revised McDonald criteria along with clinical evaluation and neuroimaging findings. These patients either reported a new type of headache or an exacerbation of a previous headache. This patient group received pulse steroid therapy for 3 to 5 days for the treatment of MS attack depending on their clinical findings and headache symptoms improved partially or completely in 3 to 10 days. They were not given a specific therapy for headache. As it is known that lesion enhancement on MRI remains visible on average for 4 to 6 weeks for MS plaques, follow-up brain MRI was not performed in this patient group. There was a statistically significant positive correlation between the occurrence of headache and simultaneous MS relapse. When headache-positive MS patients were considered separately, 19.1% of them were having a MS relapse at the time of headache. This is a novel finding because no such data was reported previously. Acute inflammatory process may contribute to the co-existence of a MS attack and headache. This co-morbidity was particularly striking in RRMS type. Headache and MS relapse occurred concurrently in 23.6% of RRMS patients. Headache types observed during an MS attack in RRMS patients included PSH (66.7%), TTH+PSH (16.7%), PSH+ migraine (8.3%) and TTH (8.3%). In our study, a considerably high frequency of PSH headache was observed during a relapse in the RRMS group. Also, a positive relationship was found between headache types and the relationship of headaches with attacks. To our knowledge, there is no data on the co-occurrence of stabbing headache during a MS relapse.
As reported in previous studies, treatment of headache in MS patients involve NSAIDS (25% of patients) and tryptans (6.5%). In our study, MS patients were given NSAIDs (25%), tryptans (6%), antiepileptics (9%), antidepressants (25%), and indomethacin (3%). These results are consistent with relevant literature.
In conclusion, headache is a common condition both in general population as well as in patients with multiple sclerosis. Observed coexistence of stabbing type headache in MS disease or MS relapse is a very striking finding. Increased cytokine synthesis and specifically IL-10, an anti-inflammatory cytokine-has been demonstrated during both MS and migraine attacks [19, 20] . Considering data, it can be suggested that headache may be a result of an inflammatory process during MS relapses and thus may be a symptom of a MS attack. Headache may be the only symptom of attack in MS patients and the relationship between stabbing headache and MS attacks necessitates further investigation. It may be argued that the timing and location of active lesions might be related with headache in MS patients because contrast enhancement of MS plaques remains visible for 4 to 6 weeks. Further studies may therefore focus on inflammatory process markers and immunologic parameters and headache occurrence in relation to MS relapses.
Headache may be a component of MS disease and also stabbing type headache may be a symptom of MS relapse. Therefore, we suggest that headache should be investigated during examination of MS patients and a concurrent MS attack should be suspected at the time of headache in MS patients.
